Expression of peroxisome proliferator-activated receptors in zebrafish (Danio rerio).
Peroxisomes increase in size and number in responsive animals ranging from mammals to marine mussels and fish species when treated with certain compounds named peroxisome proliferators. This phenomenon, known as peroxisome proliferation, is mediated by nuclear receptors termed peroxisome proliferator-activated receptors (PPARs). Three PPAR subtypes have been described (alpha, beta, and gamma) and in mammals PPARalpha is mainly expressed in tissues that catabolize fatty acids, PPARbeta is ubiquitously distributed, and PPARgamma is mainly expressed in the adipose tissue and immune system. The aim of this study was to analyze the tissue distribution of different PPAR subtypes in zebrafish Danio rerio using commercially available antibodies against PPARalpha, PPARbeta, and PPARgamma. In western blots, specific bands were detected at about 58 kDa for PPARalpha and PPARbeta. For PPARgamma the band was detected at 56 kDa. Similar results were obtained in mouse liver homogenates used as positive control, indicating the specificity of the antibodies. Immunohistochemistry was performed in paraformaldehyde-fixed tissue using either microwave or microwave plus trypsin pretreatment for antigen retrieval. In zebrafish, PPARalpha was expressed mainly in liver parenchymal cells, proximal tubules of kidney, enterocytes, and pancreas. PPARbeta showed a widespread distribution and was expressed in the liver, proximal and distal tubules and glomeruli of the kidney, pancreas, enterocytes and smooth muscle of the intestine, skin epithelium, lymphocytes, and male and female gonads. PPARgamma expression was weak in pancreatic cells, intestine, and gonads for both pretreatments. Most of the signal detected was cytoplasmic; only in the cases of PPARalpha and PPARbeta was some nuclear labeling detected in the liver. In mouse tissues, the distribution of PPAR subtypes was similar to that described previously for rats. Our results demonstrate that all three distinct PPAR subtypes are present in zebrafish. The tissue and cellular distribution of PPAR subtypes in zebrafish resembled partly that described before in mammals. Further studies are needed to decipher the functions of PPAR subtypes in zebrafish and other aquatic organisms and particularly their role in regulation of metabolic responses to xenobiotic exposure.